Direct binding of polysialic acid to a brain-derived neurotrophic factor depends on the degree of polymerization.
Polysialic acid (polySia) is the homopolymer of sialic acid and negatively regulates neuronal cell-cell and cell-extracellular matrix interactions through steric and repulsive hindrance due to its bulky polyanionic structure. Whether polySia also functions as a positive regulator in the nervous system through binding to specific ligands is not known. In the present study, we demonstrated that a brain-derived neurotrophic factor (BDNF) dimer binds directly to polySia to form a large complex with an M(r) greater than 2000 kDa under physiologic conditions. Although somewhat affected by the linkage and type of sialic acid components in the polySia, the complex formation is highly dependent on the polySia chain length. The minimum degree of polymerization required for the complex formation is 12. This is the first study to demonstrate the biologic significance of the degree of polySia polymerization in eukaryotes. Similar large polySia complexes form with other neurotrophic factors such as nerve growth factor, neurotrophin-3, and neurotrophin-4. Furthermore, the BDNF, after making a complex with polySia, can bind to the BDNF receptors, TrkB and p75NTR. The complex formation of BDNF with polySia upregulates growth or/and survival of neuroblastoma cells. These findings suggest that polySia functions as a reservoir of BDNF and other neurotrophic factors and may serve to regulate their local concentrations on the cell surface.